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Two bacterial strains, designated Sa 1147-06
T and Sa 1143-06, were isolated from Atlantic salmon (Salmo salar) farmed in Lake Chapo, Chile, and were studied using a polyphasic approach. Both isolates were very similar; cells were rod-shaped, formed yellow-pigmented colonies and were Gram-reaction-negative. Based on 16S rRNA gene sequence analysis, strains Sa 1147-06 T and Sa 1143-06 shared 100 % sequence similarity and showed 98.9 and 97.5 % sequence similarity to Chryseobacterium jeonii AT1047 T and Chryseobacterium antarcticum AT1013 T , respectively. Sequence similarities to all other members of the genus Chryseobacterium were below 97.3 %. The major fatty acids of strain Sa 1147-06
T were iso-C 13 : 0 , iso-C 15 : 0 , anteiso-C 15 : 0 and iso-C 17 : 1 v9c, with iso-C 15 : 0 3-OH, iso-C 16 : 0 3-OH and iso-C 17 : 0 3-OH constituting the major hydroxylated fatty acids. DNA-DNA hybridizations with C. A large number of novel species of the genus Chryseobacterium have been described within the last 15 years (Hugo et al., 2003; Li et al., 2003; de Beer et al., 2005; Shen et al., 2005; Shimomura et al., 2005; Young et al., 2005; Park et al., 2006; Tai et al., 2006; Herzog et al., 2008; Behrendt et al., 2008; Weon et al., 2008; Szoboszlay et al., 2008; Hantsis-Zacharov et al., 2008; Kim et al., 2005 Kim et al., , 2008 Kämpfer et al., 2009a Kämpfer et al., , b, c, 2010 Benmalek et al., 2010; Pires et al., 2010; Yassin et al., 2010) and, recently, species of the genera Sejongia and Kaistella have been added to the still growing number of species of the genus Chryseobacterium (Kämpfer et al., 2009a, b) . Members of the genus Chryseobacterium can be found in a wide variety of samples from clinical sources (Bernardet et al., 2006) but also in samples of aquatic origin (de Beer et al., 2006; Ilardi et al., 2009) .
Two bacterial strains, designated Sa 1147-06 T and Sa 1143-06, that formed yellow-pigmented colonies were recovered from diseased Atlantic salmon farmed in Lake Chapo, located 43 km north-west of Puerto Montt (X Regió n), Chile. These strains were isolated from the external lesions, gills and fins of diseased fish as mixed cultures with Flavobacterium psychrophilum, a notorious salmonid pathogen, and were initially diagnosed as such.
Both strains were maintained and subcultured on nutrient agar (NA, Oxoid) at 30 u C for 48 h and were subsequently analysed to determine the 16S rRNA gene sequences, fatty acid methyl ester composition of whole cell hydrolysates, further phenotypic characteristics and DNA-DNA relatedness to those species most closely related on the basis of 16S rRNA gene sequence similarities.
Colony characteristics were observed on nutrient agar. The Gram reaction was performed using the modified Hucker method as described by Gerhardt et al. (1994) and motility was assessed under a light microscope using cells grown in nutrient broth (Oxoid) for 3 days at 30 u C. Growth was determined at 4, 11, 15, 20, 25, 30, 37, 45 and 50 u C in nutrient broth and in 0.5-8.0 % (w/v) NaCl in tryptic soy broth. Both strains stained Gram-negative and formed visible yellowish colonies~2 mm in diameter within 48 h of growth at 30 uC. No growth was observed below 4 uC or above 37 u C. Both strains were able to grow in the presence of up to 1 % (w/v) NaCl. Colonies were translucent and shiny with entire edges but on prolonged incubation the colonies were not visible as single entities, probably due to the profuse production of extracellular substances. A bright yellow pigment was produced on nutrient agar. The flexirubin test using the KOH method according to Reichenbach (1992) was negative. Oxidase activity was tested using oxidase reagent (bioMérieux) according to the manufacturer's instructions. Both strains showed a positive oxidase reaction. Cells were non-motile, non-spore-forming rods (162 mm). Good growth was observed on nutrient agar, R2A agar and tryptic soy agar but no growth was visible on MacConkey's agar (Oxoid).
Physiological characterization and additional biochemical tests were performed as described previously (Kämpfer et al., 1991) on both isolates to assess carbon source utilization and hydrolysis of chromogenic substrates. Additional biochemical tests for the production of hydrogen sulphide (using the lead acetate paper and triple-sugar-iron methods), indole reaction (using Ehrlich's and Kovacs' reagents), activities of arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, DNase (Oxoid CM321; supplemented with 0.01 % toluidine blue), b-galactosidase (ONPG) and urease on Christensen's urea agar and the hydrolysis of casein, gelatin (plate method), starch and tyrosine (Smibert & Krieg, 1994) were performed. Both strains utilized a few carbon sources, similarly to other members of the genus Chryseobacterium, but were also able to hydrolyse some chromogenic substrates.
Indole production, hydrolysis of casein, gelatin, starch and tyrosine, hydrogen sulphide production and urease, arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase and b-galactosidase (ONPG) activities were negative in the novel strains. Biochemical and physiological data are given in Table 1 and in the species description.
For both isolates, cellular fatty acid analyses after extraction of whole cell hydrolysates were performed according to Kämpfer & Kroppenstedt (1996) . The two isolates contained iso-C 15 : 0 , anteiso-C 15 : 0 , iso-C 13 : 0 and iso-C 17 : 1 v9c as the predominant fatty acids and contained smaller proportions of iso-C 15 : 0 3-OH, iso-C 16 : 0 3-OH and iso-C 17 : 0 3-OH, which was consistent with fatty acid profiles of other members of the genus Chryseobacterium.
Comprehensive fatty acid profiles of strains Sa 1147-06 T and Sa 1143-06 and type strains of closely related species of the genus Chryseobacterium are shown in Table 2 . *These fatty acids could not be identified with the MIDI system. The number indicates their equivalent chain-length. DSummed features are groups of two or three fatty acids that cannot be separated by GLC with the MIDI system. Summed feature 3 comprises C 16 : 1 v7c and/or C 15 : 0 iso 2-OH; summed feature 4 comprises C 17 : 1 iso I/anteiso B. dFor unsaturated fatty acids, the position of the double bond is located by counting from the methyl (v) end of the carbon chain. The cis and trans isomers are indicated by the suffixes c and t, respectively.
The 16S rRNA gene of strains Sa 1147-06 T and Sa 1143-06 was sequenced as described by Kämpfer et al. (2003) . Isolation of the DNA was performed using a GenElute Plant Genomic DNA extraction kit (Sigma). Multiple sequence alignment analysis was performed using the MEGA version 4 software package (Tamura et al., 2007) . Genetic distance calculations (distance options according to the Kimura-2 model) and clustering using the neighbour-joining (Fig. 1) and maximum-parsimony (results not shown) methods were performed using bootstrap values based on 1000 replications. The 16S rRNA gene sequence of strains Sa 1147-06 T and Sa 1143-06 was a continuous stretch of 1398 bp. The two strains shared 100 % 16S rRNA gene sequence similarity and showed 98.9 and 97.5 % sequence similarity to Chryseobacterium jeonii AT1047
T and Chryseobacterium antarcticum AT1013 T , respectively. Sequence similarities between the two novel strains and other members of the genus Chryseobacterium were found to be 97.3 % and below. The recently described species Chryseobacterium solincola (Benmalek et al., 2010) , Chryseobacterium treverense (Yassin et al., 2010) and Chryseobacterium palustris (Pires et al., 2010) showed sequence similarities of 97.2, 97.0 and 97.0 %, respectively, to the novel strains.
DNA-DNA hybridization experiments were performed between strain Sa 1147-06 T and the type strains of the two most closely related species of the genus Chryseobacterium according to the method of Ziemke et al. (1998) The major cellular fatty acids are iso-C 15 : 0 , anteiso-C 15 : 0 , iso-C 13 : 0 and iso-C 17 : 1 v9c. The major hydroxylated fatty acids are iso-C 15 : 0 3-OH, iso-C 16 : 0 3-OH and iso-C 17 : 0 3-OH.
The type strain, Sa 1147-06 T (5DSM 23145 T 5CCM 7737 T ), was isolated from Atlantic salmon (Salmo salar) farmed in Lake Chapo, Chile.
